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Abstract 
A cost-effective river water monitoring method is vital when assessing the level of river health. In order to reduce the 
monitoring burden as much as possible under the condition that the quality status of water bodies was evaluated fully 
and accurately, the necessary monitoring indicators of Liaohe River and Xiangjiang River as well as their 
mainstreams and tributaries were selected according to exceeding standard rates and pollution contribute rates of 
indicators in this study. The water quality assessment results for the mainstreams of the above two rivers by using 
selected indicators were compared with that by using all indicators without selection. Compared with all indicators, 
the selected indicators are greatly reduced in number. Additionally, the selected indicators for Liaohe River have 
great difference with that for Xiangjiang River due to the different water pollution characteristics. The two water 
quality assessment results show the consistency generally which verified that it’s a feasible way to select monitoring 
indicators by exceeding standard rate and pollution contribute rate. 
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1. Introduction 
The selection of water quality index directly affects the results of water quality assessment [1, 2]. For 
decades, countries across the globe have been in a constant battle developing the most suitable method to 
assess the health of water. In China’s surface water environment management work, the monitoring and 
assessment of water quality are usually required to be accordance with 24 indexes in Table 1 in the 
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Environment Quality Standards for Surface Water (GB3838-2002). However, in fact, due to the great 
difference between the polluted characteristics of south and north water bodies, main river and its 
tributaries, the adoption of “One-cut” assessment and evaluation index system will cause repeated 
monitoring of some less polluted indexes, which would lead to a waste of human resources, materials and 
financial resource [3, 4]. Therefore, choosing an effective monitoring and assessment index, on the 
condition that the result of water quality assessment is accurate, is always the key content of river water 
quality evaluation method optimization. 
Overweight higher frequency and high pollution share rate index are not only the key points of water 
environment management, but also have a big influence on the result of water quality evaluation [1, 5]. 
Based on this, the water quality index evaluation method according to the exceeding rate and pollution 
contribute rate is put forward. By adopting this methodology, this paper screens monitoring indexes of the 
northern Liao River (Liaoning Province) and the southern Xiang River (Hunan Province) as well as their 
main rivers and tributaries, which compares the differences between the selected monitoring indexes of 
different river bodies. Also, the feasibility of selected monitoring indexes is verified by the single-factor 
evaluation method. 
2. Research area and date sources 
Liao River is the biggest river in Liaoning Province, which flows through Tieling, Shenyang, Panjin 
and other cities. There are 8 monitoring sections set in the mainstream, which are Fudedian, Sanhetun, 
Zhu’ershan, Mahushan, Hongmiaozi, Panjingxin’an, Shuguangdaqiao and Zhaoquanhe. The first-level 
tributaries account for 19, and there are 31 monitoring sections in total. 
Xiang River is one of the seven tributaries of Yangtze River, and also the largest river in Hunan 
Province. There are 18 monitoring sections set in the mainstream, which are Lvbutou, Gangzikou, 
Guiyangzhen, Songbaixia, Huangchaling, Aozhou, Zhutingzhen, Fengxi, Baishi, Xiawan, Majiahe, 
Wuxing, Yijiawan, Shaoshan, Houzishi, Sanchaji, Qiaokou and Zhangshugang. The first-level tributaries 
account for 8, and there are 22 monitoring sections in total. 
The data used in this research is all the average monthly data monitored in the main river and 
tributaries of Liao River from 2005 to 2009 and Xiang River from 2006 to 2009. The participating indexes 
for screening are the 22 indexes of the Table 1 in GB3838-2002 except for the water temperature and the 
total nitrogen indexes. 
3. Index screening methodology 
The method used in this paper screens all the indexes according to the exceeding standard rate and 
pollution contribute rate during the monitoring period.  
The exceeding rate is used to judge the exceeding situation of some index in the certain monitoring 
period. Higher exceeding rate indicates that this river is the key management object as its exceeding 
frequency is much higher. The calculation of exceeding rate is the ratio of the number overweighs the V 
standard index in GB3838-2002 and the total monitoring number of this index during certain monitoring 
period. 
And the pollution contribute rate is used to indicate the contribution of certain index to this water area, 
if the value is higher, which means the pollution contribution is much bigger, that is, this index is the main 
pollution index. The formula of the pollution contribute rate of certain section indicator (except the pH 
value) is, 
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In the formula, jK ——the share ratio of i units pollution out of j sections’ total pollutions; 
jP ——the omnibus index of j sections’ water contamination; 
ijP ——the pullulated indicator of i units pollution in j section; 
ijC ——the average value of i units pollution in j section； 
0iC ——the V standard value of i units pollutions in GB3838-2002； 
n ——the units of pollutions which involved in the evaluation. 
In this paper, when certain index’s pollution contribute rate is calculated, the arithmetic average value 
of the actual monitoring numbers of some certain index in every section during the monitoring period 
should be calculated firstly. Then, according to the formula above, the pollution contribute rate of this 
index is calculated. According to the Table 1 of the National Water Quality Standard, when certain 
index’s pollution contribute rate is calculated, the arithmetic average value of the actual monitoring 
numbers of some certain index in every section during the monitoring period should be calculated firstly. 
After calculating the respective exceeding standard rate and the pollution contribute rate of every index, 
the indexes of which pollution contribute rate is less than 1% and no-exceeding part should be removed, 
thus, the residual indexes are the selected monitoring indicators. For pH, it should be selected as 
monitoring indicator once it exceeds the standard slightly. 
4. Selection of monitoring indicators 
4.1. Calculation results of exceeding standard rate 
The exceeding standard rate calculation results of 22 indexes of Liao River, Xiang River and their 
mainstreams and tributaries are listed in Table 1. The data in the table indicates that there are huge 
differences between the various indexes in different water bodies. The exceeding standard rate of 
dissolved oxygen, potassium permanganate index, chemical oxygen demand (COD), 5-BOD, ammonia 
nitrogen, volatile phenol, petroleum, anionic surfactants and such oxygen organic pollution indexes like 
this, as well as nutrient indexes like phosphorus in the Liao River and its mainstream as well as tributaries 
are all higher than that in the Xiang River and its mainstream and tributaries. Also, the exceeding standard 
rate of heavy metal indicators like selenium, arsenic, mercury, cadmium and fecal coli form in Xiang 
River and its mainstreams as well as tributaries is all higher than that in Liao River and its mainstream as 
well as tributaries. It means that there is an apparent difference between the characteristic of water 
contamination in Liao River and Xiang River, Liao River represents the feature of organic pollution 
obviously, however, Xiang River is much more labeled by its heavy metal contamination. Besides, we can 
also see that the exceeding rate of exceeding standard indicator is generally higher than that in the 
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mainstream of Liao River, which illustrates that the difference between the characteristic of mainstreams 
and tributaries also exists. 
Table 1. The exceeding standard rate of Liao River, Xiang River and their mainstreams and tributaries. (%) 
No. Indexes Liao River Liao River Mainstream 
Liao River 
Tributaries Xiang River 
Xiang River 
Mainstream 
Xiang River 
Tributaries 
1 pH 0.08 0 0.14 0 0 0 
2 Dissolved Oxygen 18.74 14.78 21.43 0.94 0 1.94 
3 Potassium permanganate 33.16 28.35 36.26 0.2 0.38 0 
4 COD 47.04 42.18 49.32 0.44 0 0.94 
5 5-BOD 33.22 28.32 36.42 1.61 1.55 1.68 
6 Ammonia nitrogen 48.23 44.59 50.52 7.19 1.34 13.51 
7 Total phosphorus 23.51 19.33 28.63 5.88 4.36 7.53 
8 Copper 0 0 0 0 0 0 
9 Zinc 0 0 0 0 0 0 
10 Fluoride 0 0 0 0.3 0 0.63 
11 Selenium 0 0 0 5.71 6.71 4.62 
12 Arsenic 0.31 0 2.04 2.22 0.19 4.43 
13 Mercury 0 0 0 3.7 6.58 0.44 
14 Cadmium 0 0 0 0.21 0.4 0 
15 Chromium (hexavalent) 0 0 0 0 0 0 
16 Lead 0 0 0 0 0 0 
17 Cyanide 0 0 0 0 0 0 
18 Volatile phenol 2.52 0.43 3.93 0 0 0 
19 Petroleum 4.37 1.74 6.09 0 0 0 
20 Anionic surfactants 8.36 7.25 16.22 1.01 0 2.11 
21 Sulfide 0 0 0 0 0 0 
22 Fecal coli form 8.18 7.38 14.89 26.32 26.57 25.99 
 
According to the data in Table 1, there is no exceeding standard quantity in copper, zinc, hexavalent 
chromium, lead, cyanide and sulfide in the research area during the monitoring period. Thus, it shows no 
big significance to give regular monitoring to these indexes any more. 
The exceeding data listed in Table 2 result in the screening of exceeding standard indexes in Liao River, 
Xiang River and its mainstream as well as tributaries according to the exceeding rate of 22 indicators 
shown in Table 1, which is the key point in environment management of every water area. 
Table 2. The exceeding standard indexes of Liao River, Xiang River and their mainstreams and tributaries. 
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Drainage basin Indexes 
Liao River 12: pH, Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Arsenic, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Mainstream 10: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Tributaries 12: pH, Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Arsenic, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Xiang River 
13: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Selenium, Arsenic, Mercury, Cadmium, Anionic surfactants, Fecal coli 
form 
Xiang River Mainstream 9: Potassium permanganate, 5-BOD, Ammonia nitrogen, Total phosphorus, Selenium, Arsenic, Mercury, Cadmium, Fecal coli form 
Xiang River Tributaries 11: Dissolved Oxygen, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Selenium, Arsenic, Mercury, Anionic surfactants, Fecal coli form 
4.2. Calculation results of pollution contribute rate 
The calculation results of pollution contribute rate of 21 indexes of Liao River, Xiang River and their 
mainstreams as well as tributaries are listed in Table 3. According to the data in the table, a huge 
difference occurs among various indexes in one river and also one certain index in different water bodies 
differs from each other. The pollution contribute rate of potassium permanganate index, COD, 5-BOD and 
ammonia nitrogen all account for more than 10%, among them, more than 20% ammonia nitrogen 
pollution contribute rate is all above 20%. The pollution contribute rate of fecal coli form in Liao River 
and its mainstreams is more than 10%, however, that is less than 5% in Liao River’s tributaries. Fecal coli 
form is the only one of which pollution contribute rate of Xiang River and its mainstreams as well as 
tributaries is more than 10%， and its pollution contribute rate also amounts to as30% in Xiang River and 
its mainstream, which is definitely more than that in the Liao River and its mainstreams as weill as 
tributaries. It is also a great proof to verify that there is a huge difference between the characteristics of 
water contamination in different water bodies. 
Table 3. The pollution contribute rate of Liao River and Xiang River (%) 
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No. Indexes Liao River Liao River Mainstream 
Liao River 
Tributaries Xiang River 
Xiang River 
Mainstream 
Xiang River 
Tributaries 
1 Dissolved Oxygen 2.59 3.24 2.39 7.89 8.09 7.77 
2 Potassium permanganate 10.95 11.07 11.29 5.35 5.5 5.25 
3 COD 19.45 15.66 20.79 7.8 7.68 7.89 
4 5-BOD 15.26 15.56 15.61 5.8 5.23 6.21 
5 Ammonia nitrogen 21.51 17.02 23.82 9.89 8.41 10.95 
6 Total phosphorus 7.59 8.67 7.84 5.94 5.1 6.53 
7 Copper 0.05 0.06 0.03 0.18 0.17 0.19 
8 Zinc 0.16 0.2 0.17 0.38 0.42 0.36 
9 Fluoride 2.24 2.99 1.67 6.38 6.34 6.42 
10 Selenium 0.77 0.99 0.72 0.69 0.81 0.6 
1 Arsenic 0.72 0.57 2.02 3.93 4.2 3.74 
2 Mercury 0.23 0.25 0.23 0.93 0.92 0.94 
3 Cadmium 0.46 0.61 0.37 2.96 3.66 2.47 
4 Chromium (hexavalent) 0.38 0.55 0.15 1.09 0.98 1.17 
5 Lead 0.41 0.54 0.36 1.02 0.58 1.33 
6 Cyanide 0.08 0.11 0.07 0.5 0.44 0.54 
7 Volatile phenol 1.26 0.99 1.43 0.5 0.49 0.5 
8 Petroleum 2.36 2.34 2.43 0.76 0.58 0.89 
9 Anionic surfactants 2.98 3.64 3.87 5.42 4.36 6.17 
10 Sulfide 0.21 0.31 0.02 0.34 0.37 0.32 
 Fecal coli form 10.34 14.61 4.72 32.25 35.69 29.76 
 
In accordance with the principle that the pollution contribute rate is more than 1%, the indexes which 
do significant contribution to water contamination are selected, the results are shown in Table 4. 
Table 4. The indexes more than 1% pollution contribute rate of  Liao River, Xiang River and its mainstream as well as tributaries. 
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Drainage basin Indexes 
Liao River 11: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Mainstream 10: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Tributaries 12: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Arsenic, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Xiang River 
13: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Arsenic, Cadmium, Chromium (hexavalent), Lead, Anionic surfactants, Fecal 
coli form 
Xiang River Mainstream 11: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Arsenic, Cadmium, Anionic surfactants, Fecal coli form 
Xiang River Tributaries 
13: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Arsenic, Cadmium, Chromium (hexavalent), Lead, Anionic surfactants, Fecal 
coli form 
4.3. Screening result of monitoring indicators 
Based on the screening method of monitoring indexes, synthesizing the results of exceeding contribute 
indexes in Table 2 and indexes of which pollution contribute rate is over 1% in Table 4, the monitoring 
indicators of research areas in the above water bodies are screened to be the Table 5. As it is shown in 
Table 5, dissolved oxygen, potassium permanganate index, COD, 5-BOD, ammonia nitrogen and fluoride, 
those seven indexes are the common monitoring indexes. Compared with Xiang River and its mainstream 
and tributaries, the monitoring indexes of Liao River and its mainstream and tributaries add volatile 
phenol and petroleum indicators, which indicate its water chrematistic of the organic pollution. However, 
if its is compared to Liao River and its mainstream as well as tributaries, Xiang River and its mainstream 
and tributaries’ monitoring results have more metal indexes like selenium, mercury, cadmium, chromium 
(sexavalence), lead and so forth, which definitely reflect the features of heavy metal pollution. Besides, no 
matter if it is the mainstream of Liao River or Xiang River, the screening monitoring indicators are all less 
than that in the tributaries of Liao River and Xiang River, also, it illustrate the fact that the water quality 
of mainstream is generally better than tributaries. Thus it can be seen that screening monitoring indexes in 
Table 5 fully reflect the characteristics of every water body, and also completely explain the 
differentiation among the features of water contamination. 
Table 5. The screening monitoring indexes of Liao River, Xiang River and its mainstream as well as tributaries. 
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Drainage basin Indexes 
Liao River 13: pH, Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Arsenic, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Mainstream 11: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Liao River Tributaries 13: pH, Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total phosphorus, Fluoride, Arsenic, Volatile phenol, Petroleum, Anionic surfactants, Fecal coli form 
Xiang River 
15: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Selenium, Arsenic, Mercury, Cadmium, Chromium (hexavalent), Lead, 
Anionic surfactants, Fecal coli form 
Xiang River Mainstream 
13: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Selenium, Arsenic, Mercury, Cadmium, Anionic surfactants, Fecal coli 
form 
Xiang River Tributaries 
15: Dissolved Oxygen, Potassium permanganate, COD, 5-BOD, Ammonia nitrogen, Total 
phosphorus, Fluoride, Selenium, Arsenic, Mercury, Cadmium, Chromium (hexavalent), Lead, 
Anionic surfactants, Fecal coli form 
5. Analysis of the feasibility of screening indicators 
Compared to 24 monitoring indexes in Table 1 of GB3838-2002, the quantity of screening indictors in 
Table 5 is apparently less. Can the sole monitoring and evaluation of these indexes reflect the full picture 
of the condition of water quality? In order to confirm the feasibility of the screening indicators, we take 
the mainstreams of Liao River and Xiang River as an example, alongside with the single factor evaluation 
method, evaluate the water body by using the 22 indexes in GB3838-2002 except for the water 
temperature and total nitrogen ones together with the indexes screened in Table 5. The evaluation results 
are listed in the Table 6 and Table 7 respectively. 
Table 6. Comparison of water quality evaluation results of the Mainstream of Liao River by using the whole indexes and screening 
indexes 
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Monitoring Section 
Evaluation results 1 (22 indexes) Evaluation results 2 (11 indexes) 
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009 
Fudedian 
inferior 
to V  
inferior 
to V 
inferior 
to V 
V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
V 
inferior 
to V 
Sanhetun 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
Zhu’ershan 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
Mahushan 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
Hongmiaozi 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
Panjinxing’an 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
V 
Shuguangdaqiao 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
Zhaoquanhe 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
inferior 
to V 
V 
Table 7. Comparison of water quality evaluation results of the Mainstream of Xiang River by using the whole indexes and screening 
indexes 
Section 
Evaluation results 1 (22 indexes) Evaluation results 2 (13 indexes) 
2006 2007 2008 2009 2006 2007 2008 2009 
Lvbutou II II II II II II II II 
Gangzikou III IV III III III IV II II 
Guiyangzhen III II III III III II III III 
Songbaixia IV III III III IV II III III 
Huangchaling IV III IV V IV III IV V 
Aozhou III III III III III III III III 
Zhutingzhen III III III III III III III III 
Fengxi III III III III III III III III 
Baishi III III III III III III III III 
Xiaxi IV IV III III IV IV III III 
Majiahe 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Wuxing 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Yijiawan 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Shaoshan 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Houzishi 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Sanchaji 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Qiaokou 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
inferior to 
V 
Zhangshugang IV III IV III IV III IV III 
 
According to the information in the Table 6, the evaluation results of both the whole indexes and 
screening indexes from 2005 to 2009 are exactly the same. Compared with the first and second evaluation 
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results in Table 7, the category of water quality of Gangzikou section in 2008 and 2009 both belong to 
Category III and the category of water quality of Songbaixia section in 2007 belong to III category when 
adopting the whole indexes method to analyze. However, when adopting the screening indexes method to 
analyze, the category of water quality of Gangzikou section in 2008 and 2009 as well as the category of 
water quality of Songbaixia section in 2007 all belong to Category II. Apart from these, other 16 sections’ 
results present the same figure. The reason why there is a difference between the water quality evaluation 
results of Gangzikou and Songbaixia sections in some certain years is as follows, this paper’s calculation 
of exceeding standard rate uses the standard limited by the Category V in Table 1 of GB3838-2002, so the 
monitoring data which is not exceeding Category V standard limited value will be regarded as not 
exceeding the standards. And if the pollution contribute rate of these indexes is less than 1%, then they 
will be rejected during the process of screening, which leads to the differences among the evaluation 
results. Whereas this kind of difference will just emerge in better water quality sections, it will not affect 
the goal and key point of water environment management. Thus, it can be seen that it is completely 
feasible to evaluate the water quality through the adoption of the method of screening. 
6. Conclusions and suggestions 
Regarding the Liao River basin and Xiang River basin as the study areas respectively, this essay 
studies the methodology of river quality monitoring indexes screened out by using exceeding standard rate 
and pollution share rate. After the screening, the quantity of monitoring indicators of Liao River and its 
mainstream as well as tributaries could be reduced from 22 to 13, 11 and 13 respectively, and Xiang River 
and its mainstream as well as tributaries could be reduced to 15, 13 and 15 respectively. The indexes 
screened out are not only reduced obviously in the quantity, but also fully represent the water body 
characteristic of Liao River basin’s organic contamination and Xiang River basin’s heavy metal pollution 
in the mean time. The evaluation result of the single-factor evaluation method indicates that, compared 
with the whole index, is completely feasible to judge the water quality by adopting the indexes screened. 
Therefore, it is somewhat practically valuable to screen the rivers’ water quality monitoring indexes by 
using exceeding standard rate and pollution share rate, as it can save the monitoring cost under the 
condition that the water quality situation is completely reflected. 
When the exceeding standard and pollution contribute rate method is used to screen the water quality 
monitoring indexes, these followed two points are suggested to be noticed, 
(1) The characteristics of river quality is not changeless, thus, the screening of water quality 
monitoring indexes should also be kept dynamic adjustment and update. Therefore, when the 
screening indicators takes the place of whole indexes to go daily monitoring, one whole index 
analysis a year should be ensured, so that we can increase or decrease the indexes monitored 
daily immediately, with which we can guaranty the representativeness of screening indexes and 
the scientificalness of the evaluation results. 
(2) The judgment basis of whether some certain index’s monitoring value is overweight is required 
to be adjusted according to the functions of water body or the demand of the water quality goal 
management. This essay calculates the exceeding standard rate based on the Category Ⅴ 
standard limited value in Table 1 of GB3838-2002, however, when it comes to some drinking 
water body, then the judgment basis should be the Category Ⅲ standard limited value in Table 1 
of GB3838-2002, which will assure that the influential water body functions or water quality 
goals achieving pollution indexes screened out to be added in the daily monitoring. 
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